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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an element 
structure to for obtaining distortion-free light- 
emitting beam and a method of manufacturing the same 
structure of a AIGalnP- based semiconductor laser device 
formed on a GaAs substrate. 

SOLUTION: This element structure is obtained by 
connecting directly with each other a first epitaxial 
growth layer formed on a first semiconductor substrate 
11, having a main surface inclined in the direction 
[011] from the (100) surface and a second epitaxial 
growth layer formed on a second semiconductor substrate 
21 having the main surface in the (100) surface, 
eliminating a second semiconductor substrate 1 and 
particularly providing a stripe ridge to the second 
epitaxial growth layer. In particular, after the first 
epitaxial growth layer and the second epitaxial growth 
layer have been bonded directly, a second semiconductor 
substrate 21 is eliminated, and the stripe ridge is 
formed to the second epitaxial growth layer. 
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xj/f^CJ:!), ttlEp-GaAsdr-VS'T'MSi^Si 
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o. 1 InP^2^7?' KS 7 (c^ b 9-^ ^© y y ^SrJg 
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4 l±|c/*SS*fct>©T»fc«0>-T\ ^y ^S?tfS*WMS 

[0 0 3 3] L^ttift^^y ^-^OWiSfc. n 
-GaAsSgftPlihS2 6(cj:-5±isy ^^<OSI«)ii*fl| 
JtiSr»20n-GaAs*«4 l±|c»rtbfc«, fe^ 
2cOn-GaAsS«4 1 y^^Sf*©"?, 
|C3iy^^^J:oTllWbfc±«fS»2^9 5' KJi4 3 



(6) 

9 

tfJ^ffiaS^/HjEtvCV'Tfc, ^1 ©^t*drv'-*-/W£ft * 

[0034] ft, *&w\-±±.fthtz&mmi&m{z.mj£z 

T(*. mmm±m4 5 b LTn-GaAsS 

rtticf^xTn-GaPSSr^S^-ar-Ct^V^ r© 
n-GaPm&m\<^tcW&. n-GaAsM^it^VX^CO 10 
ft^JgftSI^S. 7%t*£v^©-rN ^^fi^o^® 

#fe«*|filUi4 5 t Ltn-GaPlSrM^ttt, 
tfMLfc.fc5(£ffl2©n-GaAsg«4 1 

1 ©^ trp^s-YfrfiL&m t ©it85&*ffi i 

[0 0 3 5] *fc«ffiPllUg4 5 4: LTn-GaPSSr/B 

£gJBtf^©*tttfe4tt&*'lt2l$*l3© 
X, ttfHtl&JkJi 4 5 -^©ftJlStilUfeSrii^S** - <k # 20 

^t»*©H*s*»»*t>*MM-6 - 1 a* 1 ** t * 

& \.xmffizm*}i-tz>m&<om<Dft¥mftm*iz t rub 
x-m*$m\,x$m-rz>z. t^t?#s„ 

[00 3 6] 30 

A#tt#0U4 ufc^® i <o*mimmji\£m 

«»©*V*S 2 ©¥*#£*LhlCWrajft LfcSB 2 Oi 

©y yS*SrK:rfcv*a©T» JS l ©¥3MMfcK©JISft;6r 

im^©#V^fcti£*tf— ASr#-5- 
[0 0 3 7] *fc»*H2|c!E«1-SJ:5fc, JBl©* 
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10 

^r/urtft* t £iE«S# tfllSiS 2 ©¥«#£« 

by4^(OV yi?*»j*-*-5©T\ »Wttfc«*tfc3ft 
#*(*:^S:«*fcMaH-a£i:i8*-0*S. JEfcttfBl 
©¥*f #S«±(c:SB 1 ©3ttr^*^Y/»'B8S»S:)Htcfl| 
*2©iN>*aas±l!i»2©3;^ 

Tm*2©^fr*K*lfc*LfcfL ^©flWLfclll 
fEf& 2 ©a if ? V+/VJ**JifclWB» 1 ©^ *9 * ^ 

©*iB*7*p^'-K«it»04<, fjfftttcjMJ*** 
[HBi©1H¥ttRi?n 

[Bl] «*-|a:«JJfeAlGaInP*©¥»*V— 

«©tii»w*jBtis t * ©at*** 

[HI 2] *^K©^l©HJ£^fli(C#SAlGa InP^ 

©^3»* f «H©«tK»**iftXS t *<Dm?nm 

[03] 4%91©jf*2©^Jg1ftfc4g&AlGaInPX 
©^Sflflci — f%*©4EI»ntt9l£P3B t *©*^1l*a6 

[»■§■©««] 

11 n-GaAs£tt (JSlO^NItt&K) 

1 2 n-(Al u Ga),. ( I nPTSiJ^ 7 y KS 

1 3 MQWf&&H 

14 p-(Al 0 .,Ga) 06 InP_hgBS?l ? =7 y KS 

15 p-Gao. 6 InPg^t/l 

2 1 n-GaAsS« (»2©^«#:S«) 
2 2 p-GaosInPxs/fy^hyyi 
2 3 p-GaAs=ti/^^ 

2 4 p-(Al 0 .7Ga)o5 1 nP_h&BS?2 9 7 y YM 

2 5 p- I n 06 GaP^*g 

2 6 n-GaAsBif£PllkJf 

2 7 p-GaAs^^^^ YM 

4 1 n-GaAsS« (J|5 2 ©^#36*) 

4 2 p-In<,. s GaPS*e 

4 3 p-(AU,Ga)..,InP±SI5^2^9 2' KJI 

4 4 p-GaAs^ftJ'7'I 

4 5 n-GaAsmSftPUtS 

4 6 p-GaAs^V^^ 

5 1 ^«Ff^ 



(7) 
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[031] 



(a) 



p-(AlMGo)«lnP^ 3 v K 



p-GowfoPi v fyHtvJJt 
p-(AI«jGa)ulnP7 =z> 'J h' JB 



n-(AlwGa>«lnP^^'y H/§ 



n-GaulnP;Vv 77 , 



n-GaAsS^(OFF) 



8 
7 

6 
5 



M 
3 
1-2 



1 



^>-(AJwGa)«»lnpV,7 



(b) 



p-GamlnPi v * "j 9"3 V v 



p-(M«jGa)ulnP^^'y KJ 



n-(AI«iGa)»»lnPC7^>u KJ§ 



n-Ga*»lnPA-y 77 



n-GaAsSlS(OFF) 



-6 

-5 (c) 

4 

3 
2 




10 



p-GaAs □ y 9 O h 9 



p-(AI»Ga)»lnp\«SS 



p-GamlnPi'j * y 77 h 9 JM 




p-(Ala7Ga>»lnP?^*; K» 



MQW>£ttS 



n-(AlwGa)«slnP^3'y KB 



n-Gae*lnRA"'y 77, 



n-GaAs£t6(OFF) 



-5 

-4 
-3 
2 



(8) 
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[EI 2] 



(a) 



p-Gao.lnP&*/B 


-15 


p-ln M GaPte*JB 


—25 


p-(AWGa)«lnP?3<y KM 


-14 


p-(AWGa)ulnP?5«j KM 




MGW5S&M 


— 1 J 






p-GaA33 >5> 9 KM 




(b) 




n-(AI»Ga)«lnP?^'y KM 


-12 


ln««GaPi -v * V ^7 h v zfM 


-22 


n-GaAs*t£{0FF) 


-11 


n-GaAs*«(JUST) 


-21 



n-GaAs££(JUST) 



IrusGaPx-y 5 1 > ^ 7 h v ZtM j " 22 

' -23 



p-GaAs=i 7 h 



p-(AI«7Ga)«lnP ? 5 «y K M 



p-ln«»GqP«ttM 



p-Ga M lnP&gM 



p-CAIajGaJcislnPf^^ K, 



MQWS&M 



n-CAWGaVlnP^^-y KB 



n-GaAs££(0FF) 



24 

•25 
15 

14 

13 

11 



(d) 



p-GaAs □ > 9 2 KM 




p-GaAs 



-GaAs. 

p-(AI«,Ga) M lnP\* SIBi:l ' 

9-?«J KM 



p-ln M GaP&ttM 



p-GQailnPtSg» 



p-(AlojGa)ulnP? KM 



MQW/§t$M 




n-fAla/GaJwInP^ 5 v KM - 1 2 



n-GaAsS«5(0FF) 



11 



(9) 
[0 3] 



11-46035 



(a) 



p-GoejlnP&£H 



n-(AkfGo)«lnP?7?' KJ1 



n-GaAs««(OFF) 



15 
14 

13 
12 

i 

11 



(d) 



(b) 



p-GoAs^-t- v yjs 



n-GaAs^^(JUST) 



-44 
-43 

-42 
-41 



p-GaAszi>5>9 



-46 




p-(AI»Ga)Mlnr 



p-lno»GoPggg 




n-GaAsSS(JUST) 



(e) 



-41 



SiO t £t$1* 



p-GaAs H ^ 5 ? K 




p-(AI«jGa)oaln 



p-lnosGoP%M 




51 



n-GaAs«<5(JUST) 



-41 



p-GaAsHV?? hi 




-(AjwGa)MlnP 



p-lnMGoPggg 




p-GamlnPtiSg/l 



p-fAlwGa^lnP^^'y h'J 



n-(A!MGa)aalnP^^'V KJ1 



n-GaAsS^(OFF) 



51 



13 



12 



-11 



